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Dimensional Analysis for the Front Chassis Module
in the Auto Industry

Dong-Mok Lee*, Seung-Han Yang”

ABSTRACT

The directional ability of an automobile has an influence on driver directly, and hence it must be given most priority.
Alignment factors of automobile such as the camber, caster and toe directly affect the directional ability of a vehicle. The
above mentioned factors are determined by the pose of interlinks in the assembly of an automobile front chassis module.
Measuring the position of center point of ball joints in the front lower arm is very difficult. A method to determine this
position is suggested in this paper. Pose estimation for front chassis module and dimensional evaluation to find the
rotational characteristics of front lower arm were developed based on fundamental geometric techniques. To interpret the
inspection data obtained for front chassis module, 3-D best fit method is needed. The best fit method determines the
relationship between the nominal design coordinate system and the corresponding feature coordinate system. The least
squares method based on singular value decomposition is used in this paper.

Key Words : Front chassis module( ZH E ALA] 2 F), Dimensional analysis(3 % 3l4), Pose estimation(ZFA] F
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71349 j" = Optimized translation transformation

U = Direction unit vector

e2 = P2-norm U, =Zvalue of vector, U

L =Line U  =0rthogonal matrix

P =Position vector of center point vV = Direction unit vector

PZ = Z value of circle’s center point v, =Z value of vector, V

PL = Plane including three point V' = Orthogonal matrix

r = Radius of circle Z o = Z value of designed ball joint

R = Optimized rotating transformation g = Angle with vector, u

S = Diagonal matrix of eigenvalue " " = Euclidean distance
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Fig. 1 Front chassis module
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Fig. 4 Definition of circle on space
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Fig. 8 Rotating circle of front lower arm
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Fig. 10 Index of points and a radius of rotation

Table 1 CAD specification of each points and radius

(unit: mm)
X y z
P1 438 318 -3
P2 438 =318 -3
P3 —622 -494 93
P4 —622 494 93
P5 -15.3 -723.9 -70.6
P6 -15.3 723.9 -70.6
R 308.727
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Fig. 11 SSE difference between initial and result error
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Table 2 Result of experiment (unit: mm)

Specifi- | Measurement | Dimensional

cation (Final resuit) Error
X 438.000 437.293 -0.707
P1 y 318.000 318.572 0.572
z -3.000 —2.987 0.013
X 438.000 437.768 -0.232
P2 y | -318.000 -318.715 -0.715
Z -3.000 —2.928 0.072
x | -622.000 -621.531 0.469
P3 y | —494.000 -492.928 1.072
z 93.000 92.925 -0.075
x | -622.000 —621.530 0.470
P4 y 494.000 493.070 -0.930
z 93.000 92.990 -0.010
X -15.300 -15.292 0.008
P5 y | =723.900 -724.508 -0.608
z -70.600 -70.600 0.000
X -15.300 -15.990 -0.690
P6 y 723.900 723.882 -0.018
Z -70.600 -70.600 0.000
Left | R 308.727 308.611 -0.116
Right [ R 308.727 306.054 —-2.673
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